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(54) APPARATUS HAVING THIN FILM TRANSISTOR AND ITS MANUFACTURING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus 
having a thin film transistor which can form an LDD 
(lightly doped drain) structure or a GOLD (gate 
overlapped drain) structure in a self-aligning manner and 
which can prevent a thickness of a gate insulating film 
from being uneven, and to provide a method for 
manufacturing the same. 

SOLUTION: The apparatus having the thin film transistor 
includes a semiconductor thin film 3 formed on an 
insulating board 1, a gate insulating film 4 formed on the 
film 3, a gate electrode 5 formed on the film 4, a channel 
region formed in the film 3 and overlapped by the 
electrode 5, a low concentration impurity region 6 formed 
at a position brought into contact with an end of the 

channel region, a high concentration impurity region 8 formed at a position electrically 
connected to the region 6, a first sidewall spacer 9 having a substantially L shaped section 
formed on a side face of the electrode 5, and a second side wall spacer 9b formed on the 
upper layer of the spacer 9a. The first spacer 9a is formed of a material which functions as an 
etching stop of the etching of the second spacer 9b, and coats the region 6. 
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[ » sfF m x ® m m ] 
[ m * ji 1 ] 

m * m »mm ± ? ti y - y. & * m y , 
flu ie -y — KiEiitii±cff?s?rn^ir - f-wffi*. 

flulE^^ftSIS^IUff^T-ft, - hiffiCJ;^7^-A7y??tLfef f ^Jl 

*« v: , 

flulE¥*#:»]S+luftUTflulEf r * ^ * U <0 - m c » r 7 tit ■ C »35K r ft £ M s * m 
MM * . 

is 31 s * n « « « * . 

flu IE -tr - h *tt 9 ffl in C »SK 7 ft Br B ft L 3= H <?> * 1 1M h" sf-yi/X^-f-V, 
flu IE SB 1 D- 4 h" ^ ^-^X'\-^±lcr^rtl^S52^Y F V * - A, Z - V * * 
t **, > 

[ §S * Jl 2 ] 

»8E*11J->rt ! '**-^Z / S-1M3:, **tt«iW#<*JBfl??-ft7l)Zal3fcJMl C IE tt <9 H 
S . 

[ tt * Jl 3 ] 

flu IE iS 1 If << h" ^ *-^Z*«--!Mi, $ « W # ^ ff^Jft ^ ft 7 I ) 3 sf 3l? Jl 1 IC IE *K <9 H 
S . 

[ 5K Jl 4 ] 

flulE¥*ftSlil*. SSSit*tryn>#^ PsJf ? ft 7 t> 3 if >K Jl 1 » * 3 <D I) T ft 
7> C IE © H 1 . 
c m * Jl 5 ] 

ffilE€)lJt^H»M<9*M«gr£, 5X1 0 1 2 cm" 3 J* ±5X1 0 1 3 cm" 3 
JJH T ~? if) 'J . flu IE £ Jf * M % «i « © * M M Jf > SiEftlS^aftf I®^aftIS 

£Vfcft<fik^?ft7i>ZB^Jii#H4®i)?'ft;t*ici5«!<?>f**. 

[ s* 5K Jl 6 ] 

flulEV-K*6^lKt*30nm^±i i OnmJHT?)*tt*li. n*-*iSt 

ft & C IE fK <5> H S . 
[ tt * JS 7 ] 

flu ie it » <d m m h ? y y z 9 ® ? t © - sp © » h r- y v z * \& m ie $ m m c w* m t ft > 
^©5ifflth7>^z^ttifiiESiaHHaJcPsJfTftTi)iajKJii # >* 6 o) u r ft n rc ie 
tt©iiff . 

[ If 5K Jl 8 ] 

«*tt**±c^s)frftfe¥*#»BI<?)±cdr - hflltif tut);, buIE¥^# 

ssiw^fY ^iH«»r^?^z\?§*ts?A9->t*t?y - h m m t « ie y 

flu IE V - h tl?J:?CIy n I- y?i); U 7««t Z SB 1 iitr^tzig^ 
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flu IE SB 1 »BS±IClulE» 1 II <9X y f > V li* S I X y ? > t * t ? 55 1 

flu ie ^1 mmwm i&t ~& z -tmizm zmmt jl v f y 7 1 1 c); c j; 'j , » ie 3§ 2 ^ m # 

flES2t'fh'')j-^Z'\-ttYX!7b7iiBSlIItXyf>7r7?^CJ; l J 
, 3!rlESnaa#^Snif>fF^*-^Z^-^t^sK-fZIfifc, flu IE 7" - K ^ ffi . ml 
lES1^d;^»2^^h■^^-;^X^-^tYX!7>;UTfiIE¥^ff»l3i + IC^«%tK , 

tst'»**a. 10 

[ fg 00 <9 i¥ n « Hfl ] 
[ 0 0 01] 

[ % m q m 1 1 k « * if ] 

[ 0 0 0 2] 

«r ] 

. nliQ^fflK 7> ; yx * c ?y it 3 7"- hif«0F u << >l»0l^lltllnt 

I^iDC, LDD (L i Ht I y DoPed DI"o.i n) lil^GOLD (Gat 20 
[ 0 0 0 3 ] 

st Bfl r i . 

[ 0 0 0 4 ] 
i 1 7 . 
[ 0 0 0 5 ] 

tr. ® 1 (a,) ic ^tv r J; ? ic, #7Xiii Jic^-xd-H2. ;/ u □ > s K 3 . 30 

CF - 0 1 ( ol ) CjRr6»K^jK»««(n"«JK) 6 tiSlft I. 

[ 0 0 0 6 ] 

C , II ( fc ) IC ^ t J; ■? IC , 7 , -l~«ffi5t«7J;7IC7"-h^ffi5£^t.1'§#-;AI,) 
7«t hl/7XM^->70Ltr^t3. 7 * hl/yX I- A^-> 70Ltt, 7*- hlffi 5 

tsticin, # o> fir*^««<z)iio*ffctti^36)i«^tt»««etaj*«ica 

-C>7U, S3HS**6W«« (n + IS) 8 t ff*J* L ft > 11 ( c ) CStJ;7i:, 40 
[ 0 0 0 7 ] 

C<P«fc?S»ft£fcCJ;:ril#, fi»S^«»**Cn"*fl!) 6*S»K*«»*tt8* 

. C<9YX 7 77 ^>^flLZ^ -63llfi*«!»*«(n~*«) 6 9£t9t^' 

f-^r/Z^tt^fSt^^tHtf^J. C <?> to . ± IE M 75 
iS-?ai5F7>-/7^ffHtIC^ttll7f)I. 
[ 0 0 0 8 ] 
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[ 0 0 0 9 ] 

* r , El 2 (ol) C w * «fc 7 C . 01 (ol) ®*ftfcH«G>**tfEKtZ. » C . 02 
( fc ) Cffvt«l;?C, ± IE *it t 8 ? 8 i 0? ItiSlfel, USttlyf >rs«c 

J;-578 iO E ltlyf AyUZCVCJ;'], 02 (c) C^t J;?at 4 h" * - 

lllvf AvKJ;^7iEi^«Ci)Stft7. * . fit 1^ M»«ffi B 4 7!t 
S$t Jt-f h" <7 * - >»U ^ - 8 t 0) J? 7" tt , it « * * <Z> 8 t, 0 2 S<5f7^1y f Av 
?9*tttaast?C)(CJ;->7aifii:!tlJ«t3C^#?^ ?. 
[0010] 

c <z> & , y Ud>MI3 i:^U7'J>^> (p + ) nW*mto 4 * > S&mmic 10 

IA17, iS*S^*6%imj!S ( n + M ) 8tiiKtZ. cq>ftAlfi-*tt. ^ - h * ffi 
5 ft 4 h" 9 * - ;U ^ - V- 8 t»TXnU7lit7fei)). ^«D«St^-hl 

tl I* . LDDIIilttt 3fi!iI5F7>7XnffaftI<fFlit3C^^I^I. 
[001 1 ] 

itt fF ± ft* 1 I* , S J V Zl > ± C Wtt t J h =7 y S S Z 9 £ -) I) ~Z , - K « IS t ft 

U 1 o 

[001 2 ] 

[ » SfF X «1 ] 20 
Kif 5 - 2 ? 8 4 5 §&i 
[0013] 

U # U « # «i , 02 (ol) ~ ( <L ) IC;Tv-f&ifc7j3*Cd;tll#, i^ttly f > 7CJ: -a 7 
^ 4 F7 i-iX'X-tS /> t » M t 1 m , y-hfII4<5tlt-iPly f >77H 
T 0 * 7 . C<5ia?y-hlgil4C)Iyf >7iK, SS± C 1 ti ^1 y f A 

[00 1 4 ] 

n , 7-hi*9h7>-> , 7>tiiat?sati5U7ii?#, a at a £ is 5/ y ^ <<■ p 30 
at&m&y y □ > y - h±c^t*.i))<?)u-77 ha m . ^ ^ <y> q 

YX7SJ;WYZ7 7 7-f^> HS#**Cf 17JiI. 
[0015] 

tXn7i5«6ttCLDD*il*GOLD**t»*?^, U » * , ^ - h M IS <Z> 

t Z e ): 1: Ji I . 

[0016] 

* 56 * © R s a . sieit): , fflSE«*tt*«±cjREjfrti*.a»©»fflih ! 7>^x^ 40 

t ft. , »TffiilEy-hlffilCJ;-37?f-A7y?7tl^f^^^ifl!^> ii IE ¥ ^ ft If SI 

s , flu is t - hmttQflyncpjoiJfr^^BriiitffBL^aQ)* 1 v 4 f 0 * - 

il, X ^ - t ^ , flu IE Sft 1 4" K^tf-^Z^-I^ICff^T-ftfeS^?-^ h" 9 * - >>U 7 ^ 
- If V t *i *, . fluSE3Bl?-4'h"'7*-^Z A <--?-|*, flulEKZ^^h-^^h'^^-^X^ 
-t<5Xy f >7C«t?Iy f X h v 7' Y U * Z « 3H # >5 Jf^SK 7" ft . # "D . flu IE 50 
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[0017] 

»*uu*»»«caifUT. J§0iss5i-9-4'h-o*-;ux^--9-i*, # s jfsjsK * 

ft T I) I . 
[0018] 

ti7nl. 

[0019] 

»*L»l)55iS»*CftU7. ml IE ¥ * # X H I* . £ tt t * * I V U □ y » v> W*J% t ft 1 
I) J . 10 
[ 0 0 2 0 ] 

»*Ul)*»W*C3ifl)T. flu IE 1S 51 Jf * M M 9 * M M JI IS 5 X 1 0 1 2 cm" 3 
1U5X1 0 1 3 cm" 3 J-X T 3?> 'J > mjieiS«S^*6ttffiJ!$<9^H»ai)Sl3:, ffl 15 1& » 

[ 0 0 2 1 ] 

»HliSI»i«caiiU7, flule^-M6lifItt3 0nmJ^±1 1 0 n mlU<<)l7t* 

T I) 1 . 
[ 0 0 2 2 ] 

fi* I H^iiICfill7, JffilEffiJlt'l£*«±C*m»ft«fc&fJ3Jainll&fiJ'£«2,, mi !e & 20 
[ 0 0 2 3 ] 

?U7fiIfi^tt»ftttiK«tSIfiV, ffl le dr - UttlUKly 7^7 h v 7- 
i^U7«litI»1 IKtiSUtZlSV, l»lE!Bl»It±CJRl5!Bl IK<9Iyf > 

7WevttS5?iy f >7Wtttti»i Sitastiisv, «u le ?b 1 » is # ^ 30 

-;U^-tti«t 1 ISV , ffi IE * 2 If >T ( ; '5 ; f-JI/X^-tt775U7l(il^1 
Iltlyf >7t7Cl!;CJ; l J, ]»lE*1»R#iJ5i1 tO" ■) ^-J^7^-ttI^ 
tniV, mlle^-K^ffi, SS*lSyJ;^12t^^^-^X'H-tt777Yl 

[ 0 0 2 4 ] 

[ 56 <Z> * ^ <9 W tt ] 

[ 0 0 2 5 ] 

*HWi^«©IISl3:. J6iftSSli:ff«7}l^SH0lll-7>77n«i7lU» 40 
. T , ft SUt <9 to , ft * 9 » R h =7 > z ? 0 1 -> c U T *ft ft J; & « ft £ 3* s 

[ 0 0 2 6 ] 

o 

[ 0 0 2 7 ] 

0S7Jl7HJllh7>7^tt, J'7XIS1 ±C^B5?7-ftfe / X-XD-K^2^, 

^ - z □ - h-BS2±icff^7-ft^ ; y 'j □ > m m 3 * , v v nynm z idl? - 

5 <0 mi m C I* , BJtH^KL^HQSI ? 4" F^j-^Z^-I^cl*, I1 ? 4 h" ^ * - 50 
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h x ^ - ■* 9 <x ± ic muz r n. ^ 55 z ^ 4 h , '5*-;u7 / ^-^9 i ^#»a?ti7i)7. 

[ 0 0 2 8 ] 

=y 'J □ > & Bi 3 ^ IC , y -Hfi5CJ;->7*-A7v??iltef t Hf«V, f -r 

*;i/«a®iioJiicsr?ffl:aic^33frti*.fiaiJS^*6»*tte * . is»K*«»*tt6ic 

tt»«K8l*y-7- h 1 M>H7««tI. 
[ 0 0 2 9 ] 

m 1 >r h"^*-;ux^--y-9oLi*, m i y- << h" -y K^^-^x^-t-9 t tr^t? 

t, iii^«»««eti?7UJ. 10 

[ 0 0 3 0 ] 

* * »5 * "? I* , iIS^«»fl6(9^fl»ISa, 5X1 0 1 2 cm" s 115X1 
O 1 3 cm~ 3 JUL T 1* iP) «; . BJiS^tti»««8<D^«»aifitt. 5X1 O 1 4 cm" 
! IU5X1 O 1 5 cm" 3 J^T-?3f>3c * , i? , -l-^ll4tt3 0nffiJ.Ul 1 On 

ffiffttio7l)?. 
[ 0 0 3 1 ] 

* IS »i Jfe « ? tt , # ^ X S IS 1 ±C*«ff»J:Z*JiJQin»aJt*/t. aS5 9Sllh7>=/ 
7^©?i70-S|30liBlK^>S'"X^IS*mSPCff^53c , 7-^, ftfi>JtBl-7:y5/ , 7*l*JSJn 
laBWC^JiK^itTlJ?. *H*iR*i?ilItSi*fitIC7 9f ^77 MJ 9Ztfi 20 
HTHIIJI^, *^WCJKJ«U;fe»ffiK ! 7>5' , Z*07'IW;6» , ;*>r y?>2"*3-*U 
7i«L »JllC*3UT3t«««ffitB*flHf?^air?. - 75 , EfflHBfiJCJ&JjKU 
t»Ih7>y^tt, IE i&H E& (y-ZF7^/^y-FF7^A5)f) t 4* tfc ?" 3 
7>-7XyH7SfPtIU^SL 

[ 0 0 3 2 ] 

[ 0 0 3 3 ] 

ft, El 3 (a) C/^tJ; ? C, J , 7Xtt1 - HI (H? : 5 0 n m ~ 

3 0 0 n m ) 2^<fc^ i ^ l JD>li)l(lf7-: 10nm~150nm) 3ti? ^jCT"- 
h IB * SK (f 7 = 3 0 n m ~ 1 1 Onm) 4tlsUb^«, 2/'Jzi>SII3l*]0fr*^ 30 

Bl 4 ± IC K g£ t 2 , ^' - S ^ ffi 5 13: , ? > 9" Z x > (W) ^^«»#^-7-7tL*.#lSSSi 

>7CJ:o7/!^-:>7TJ:VCJ:o7fFlini. f IftlQ)iiB:, flittXA 

2, l# 1 0 0 n tn^l 5 0 0 n hnf T9eicSt7tL 7 . tr - h W & 5 <>> ? v Z )i ft V 

'fxtt, Mih7> : /z^7 t ^^stitti. *m.mMW>-? » . y-f-mffi5<9f 

* Z^-fifay-JXt 1 u m J-X ± 2 0 umJHT<5«licStt3 . 
[ 0 0 3 4 ] 

c . 7 1 - i- tffi 5 t y x m 7 -> u □ >si 3 ^ i: y > ^ aav^ng******* 40 

-ftf^ftAHSSySfflUTftfrtl, h" — X" M > fliRBXI O 1 2 cm" 2 ± 5 X 
1 O 1 3 cm" 2 W> T IC !£ £ 7" ft 3 . & A to 31 x 2 ^ =F - , Sl^ff > S 0 keVlUZ 

o o kevtTcatrti, iSttits i z«t7icatt z. 

[ 0 0 3 5 ] 

IC , 13 ( fc ) IC t J; ? IC 121 3 (a.) Oiftti 5 J: 3 Civ f X h v7l7 ctt 
III. :©Ivf Xhy/HTctt, ^^ffiCS5lt"YH !r 7^-JUX^-t-90L>:UT 

tnt]:^5i. ivf xhy?i7c9SWtt, © ± ic m m t z mm m <a> mm * 

. ^ It Si <Q X y f y 7 IC ffl I) 1 tt X © Sll IC B \3 "7 7§ S M R 7" tl 2 . 

[ 0 0 3 6 ] 50 
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C . Iv f 7 h y?M7 cQlC, I y f 7 h y ?l U <5I y f > ft V ttlS ^ 
ly f >7Hftt*t7 3 i 0 2 §1 ^ S i Nisyota 1 ^ * -i«6SK8 cti»t 

z . :<i)t^ h" o * - ;ne « K 8 or, i»teci2tn , ^-Jix'\-t? tHT 

iftt JCKSI. t^O*-)HH8G«)fiftH7S i 0 2 ffltU^tt 
« $J % f£ , TlS i z Sy#iJlyf 7 hv?!7 cti*tI:V»?H. lyf X 
Sy7-)K7G<i>Jfrtt> #J £ t# 1 0n(n)!H5 0n[fllKTff)ein?it?ftJ. 
[ 0 0 3 7 ] 

C . * tt X y f y 7 ft C J: o T f >f F^-iUJHISotlyf Av9t?:)!C 
«fe 'J . 123 C gL ) C >Tv f J; ? IC , »2t'fn*-;i,7^-1i-?ttlft^ C <£> X y 
f /t y 7 C 1 I 7 , IyUhy?ncttlUyiyf >7?tL5U. t O") » - it 10 
I*I8c)JUT8 i 0 t ItBUZUft, 1<i)Iyf Ay^ftfttt, fll *. K , * T <D «fc 

? C IS 3E rti I o 

[ 0 0 3 8 ] 
Kf X ■ C H F 3 

IV Xikm ■ 50Sccm~ 5 0 0 SGCfn 
KfXmt)- 50tnToJ")"~ 2 0 0ftiTo^ 
till : -8 0t~ 5 0 t 

& « m se = afiffijy-F * y?*sa 

gAIA : ?oow~nw 

[ 0 0 3 9 ] 20 

* * z . 

[0040] 

Iyni-y?l7ctlyf >7b7, El 3 (e) Cf t J;? Cl Z t -f F ■) » - IU 
^-IfVOLtf^f^o lyf Xhy?ncH7, l^ffTl S i 2 t ffl U J§ S> 

<5xy^>9"ft#Hc. $j ^ i# , H±*#-*j*siqr«-**z. 

[ 0 0 41] 

lyf Ihy?lUtt, # £ U < , 79Iyf >7 5f 'It T « <Z> V - h lg ^ 4 (9 X 

yf >7^ttUS5U?ClR?ftZfeiD, dr-hffii»Bl4©*ni3:. C © X y f > 30 

d I* . X y f 7 K y?l7 ot7 - K«JltK4*H«®ffilttt#3fl#»iJFSJjKLTfcJ:U. 
Iy f Z F y?!7 G01y f >7i:SU7y-h«il4(5lltly f >7TtL Jlf 
, ^©Xyf^Tittl^CWi^tl^^T-^Z. S ft , C <Z> t , t^F7*- 

^ M 0* 8 oB, X y fX f- y?!7 c ^ ir - K*gj|tK4<9ttft*tt#i«3*f3W#<4JB*}i: 
tU5*Ji2. :C7, *1t-fh")<t-;i/7'H-t?x3? t J;& l »2tO H 7j-;U 
^ - It 9 ttSlfUTtOOj-JH 0 VStZ^ntZ. 
[ 0 0 4 2] 

J-X. ± §ft Bfl U T IU , * ff* M ~? t* > IyfXt-y7K7c»^*1tO ,, 5*- 

iZ'X-tUtfFS? IfeW<i)Iyf >7' tfi7», 38 2 V A F 0 * - Z - V 1 b 40 
tlvf >77Z9H7lll», 1/ ! /7 h 7 Z ? t ffl II 8 II . C Q £ <U) , Bn 1 "y" ^ t~" ^ 
j-^X^-tVOLttlSf^ffiClSTTtl^, y - htS5<!)li:#ftl7ll^Iy 

F y?S7 Gttly f >7T1LJ. 
[ 0 0 4 3 ] 

123 (e) c * * j; ? ic , y - h it£5 j;&t o 1 ^ * - ;n otYzm 

7'J>a> ( P + ) t5/UD>«ecaAtI. *t © * . ^M»-att1bc)fed))©tti!5I 
t ? C V IC - El 3 (f) Cfvtilh7>-/75'f fseti. 1 <5 ^ , 1 IS ft ft BK 

* ± lie jk « v # * s c ft i> t w r ti ? . 

[ 0 0 4 4 ] 

*5!«5Jfc*IC?irUT, fiIS^Hii«6 ft« 1tO"') i f-il/X A ;-t?ai:J;77i 50 
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t> n i u i . c q <y) > $ 1 itm f ^-j^'x-tutliftUft^^isrtm 

-? 3= 3 . 0 3 (f) 5llh7> : /X5KG0LD«ln> : /xnUl 

(f) <9 & B* K 7 > X t 7 tt , LDDtlF7> : /Znb7ffi«t3. 
[0045] 

tttt6©fr*;u£iqi-9-'f;?-£Bi»fi-?*!i«i-?3 : z. c © <y) , s«nn7>->'^ 

»*fe-SSJB*fe*<fE8*ZC , fc;0f°r«g*«Z. * *L , 5Bl1f^h"'5^r-^X A <--!f?OL^ 10 
SUvnhy?lH», t'f h" 0 J - ^ffllfill 8 ctly f A y 5 t ZSCi/'- 

mz-r 4 F 0 j - i Z ^ - t V tt^tffiCB5EtZU^?n. 
[ 0 0 4 6 ] 

S fir . ±8E©ISlilSP«?ttEUT3 : fc»Kh7>;/ , Z*ttNi!-?*>Z. C It tt , -iC, 
TKy h□>ICJ;I«^l'l£^&T#"NI!<^>MOSMS.7>-y , X t <D £ \3 ~& M 

£! # ^ "7> & 3 . ft->7, |H] - © M <l£ S (J7Z*?77f y?(5*S) 

[ 0 0 4 7 ] 20 

$ ± ie cr>nmm « i* . *»#JHHT^^>itffiu7U2JC, # a a ;/ u □ 
»?n. S)^7iacz)iSii)^iBSf-^>>/»z^i*, *^Rffi©K»iBiHncJtL.-?i)z. 

[ 0 0 4 8 ] 

[ 7? BE Q ft) S ] 
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